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JIntroduction: Non-fatal suicide attempts are a risk factor for suicide, but less is known about its
effect on the method of injury used in an eventual suicide death. This study examines the association
between history of non-fatal suicide attempt and the risk of a poisoning suicide versus ﬁrearm or
hanging suicide in Colorado.
Methods:Nine years (2004–2012, N¼7,020) of suicide deaths in Colorado were compiled through the
National Violent Death Reporting System. With these data, a retrospective cohort study was conducted
in 2015, examining the risk associated with a history of suicide attempt and an eventual suicide death by
poisoning versus a ﬁrearm or hanging suicide death. Multivariable log-binomial regression modeling
was used to analyze the possible confounders of age and county type and gender as an effect modiﬁer.
Results: Suicide decedents with evidence of prior suicide attempt were twice as likely to eventually
die by suicide via self-poisoning rather than by ﬁrearm injury (relative risk¼1.94, 95% CI¼1.8, 2.1,
po0.001). A signiﬁcant interaction (po0.001) between prior attempt and gender was identiﬁed and
the relationship between prior attempt and method (poisoning versus ﬁrearm) was stronger among
male than female suicides (female attempt history, 1.16, 95% CI¼1.07, 1.27, po0.001; male attempt
history, 1.91, 95% CI¼1.69, 2.16, po0.001).
Conclusions: Individuals with a history of non-fatal suicide attempt are more likely to die by
suicide via poisoning rather than ﬁrearm. Gender has a signiﬁcant effect on this association. This
information can be useful when discussing means restriction and suicide prevention efforts.
(Am J Prev Med 2016;51(5S3):S226–S233) Published by Elsevier Inc. on behalf of American Journal of
Preventive Medicine. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).IntroductionSuicide is a signiﬁcant public health problem bothnationally and in Colorado. Colorado’s suicide rateconsistently ranks high nationally (seventh in
2014,1 age-adjusted rate of 19.8 suicides per 100,000
population2). In 2012 and 2014, Colorado had record-
high numbers of suicide deaths, representing a continual
upward trend.3 The Colorado Department of Public
Health and Environment’s participation in the Nationalter for Health and Environmental Data, Colorado Depart-
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an open access article under the CC BY-NViolent Death Reporting System (NVDRS) since 2004
has permitted a better characterization of this growing
public health problem.
Studies show that people with a history of non-fatal
suicide attempt are at increased risk for an eventual
suicide death.4 However, the relationship between a
history of suicide attempt and the method used in an
eventual suicide death remains poorly understood. An
improved understanding of the relationship between a
history of past and future attempts will permit more
informed interventions to prevent suicide deaths.
NVDRS collects such information that makes it possible
to assess this relationship.
The Colorado Violent Death Reporting System
(CoVDRS) is the Colorado-speciﬁc partner of NVDRS.
CoVDRS data allow assessment of history of non-fatal
suicide attempt and the method used in a suicide death.
CoVDRS data from 2009 to 2013 reveal that more
than one fourth of suicides in Colorado had a historyr Inc. on behalf of American Journal of Preventive Medicine. This is
C-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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show that poisoning, hanging, and ﬁrearm injury com-
prise nearly 95% of Colorado suicides. International
studies reveal that the majority of non-fatal suicide
attempts are by poisoning (76%), whereas ﬁrearm and
hanging separately make up less than 5% of non-fatal
attempts.6 An earlier U.S. study found that more than
70% of all non-fatal attempts were via self-poisoning.7
These methods of injury have very different case fatality
ratios. Among suicide attempts that resulted in an
emergency department visit in the U.S., 85% of ﬁrearm
injuries, 69% of hanging injuries, and only 2% of self-
poisoning injuries were fatal.8
The question then follows: Are suicide attempters later
dying by suicide using less lethal methods, such as
poisoning, or are they escalating to more lethal methods
like ﬁrearm or hanging? A Swedish study found that the
highest proportion of non-fatal suicide attempts was by
poisoning, which also was the most common method
used in the subsequent suicide death in these individu-
als.9 As this research was not conducted in the U.S., there
are some inherent differences in the availability of lethal
means and underlying trends.10 The goal of this study
was to examine, within individuals who died from suicide
in Colorado, whether having a history of non-fatal
suicide attempt would increase the likelihood of a suicide
by poisoning versus ﬁrearm or versus hanging. Speciﬁ-
cally, the authors hypothesized that those who die by
suicide and who have a history of non-fatal suicide
attempt would be more likely to subsequently die by
suicide via poisoning rather than by ﬁrearm.Methods
A retrospective cohort study was conducted using CoVDRS data in
early 2015. CoVDRS, as part of the larger NVDRS, collects
information on suicides and other violent deaths with a high level
of decedent and circumstance detail through death certiﬁcates and
reports from law enforcement agencies and coroners/medical
examiners. These combined data offer many opportunities for
research and prevention applications. Collected information
includes method of injury, mental health history, social history,
and suicide attempt history.
The cohort was made up of suicides in the state of Colorado
between 2004 and 2012, where the method of injury was ﬁrearm,
poisoning, or hanging. Cases with any other method were excluded
from the analysis. Cases were also excluded from the analysis if age
or gender was unknown, or there were no circumstances present in
law enforcement reports or coroner/medical examiner reports.
The exposure of interest was a history of non-fatal suicide
attempt. Cases were identiﬁed as having or not having a history of
previous non-fatal suicide attempt using a dichotomous variable in
the NVDRS system, represented as “a history of suicide attempt”
or “the absence of evidence of a history of suicide attempt.” This
information comes directly from law enforcement and coroner/November 2016medical examiner reports. This metric does not capture number of
previous attempts or method used in previous attempts.
The cohort was then examined to see which method was used in
an eventual suicide death. The speciﬁc event/outcome of interest
was a suicide death by intentional self-poisoning. Intentional self-
poisoning is deﬁned as the intake of a substance in order to cause
death. As per the NVDRS code book, events like carbon
monoxide/helium inhalation11 are included in this category, in
addition to prescription/illicit drug overdose and ingestion of
other toxic substances. Two separate comparison groups including
suicide deaths by ﬁrearm (all types of ﬁrearms) and suicide deaths
by hanging, strangulation, or suffocation were analyzed. The basis
for the inclusion of these methods as outcome variables and the
exclusion of other methods came from 2004–2012 CoVDRS data
showing that there is a high prevalence of suicides by these
methods (94.6% combined; ﬁrearm, 48.9%; poisoning, 21.6%;
hanging, 24.1%).
A host of other variables are related to an individual’s risk of
suicide. Age,5,12 gender,13–15 and county type (urban versus
rural)16,17 have all been shown to have an impact on suicide risk.
These factors are known to affect overall rates of suicide, method,
and even non-fatal suicide attempt rates. To better comprehend
the association between a history of suicide attempt and the
method used in an eventual suicide death, these variables need to
be considered for their effects.
Age group was subdivided into 20-year increments (except for age
10–20 years), making up ﬁve age categories. County type was
subdivided into “urban” and “rural.” Rural contains both rural and
frontier counties. The delineation of urban versus rural counties for
Colorado came from the Colorado Rural Health Center.18 Urban and
rural are largely deﬁned by population densities and size.19
The unadjusted relative risks (RRs) were calculated to analyze
the initial study question, with accompanying 95% CIs and chi-
square tests of signiﬁcance (α¼0.05). Multivariable log-binomial
regression methods were utilized to evaluate adjusted RRs, control-
ling for gender, age group, and county type. These variables were
selected a priori for inclusion based on literature showing evidence of
a relationship with the primary variables of interest.5,12–17
Using purposeful model building, the –2 log likelihoods were
compared between the initial signiﬁcant model and each subse-
quent model until the ﬁnal model was completed, accomplished
when all variables considered and which contributed signiﬁcantly
to the model were included, and no additional variables were
included. As this is a retrospective cohort study, the PROC
GENMOD function and log-binomial regression in SAS were used
to calculate adjusted RRs. To account for the effect modiﬁcation of
gender on attempt history, gender was included as an interaction
term in the multivariable model. Using estimate statements in PROC
GENMOD, adjusted RRs stratiﬁed by gender were computed. Male
suicides with an attempt history were compared to those with no
attempt history, and female suicides with an attempt history were
compared to those with no attempt history. Results at the α=0.05
level were considered statistically signiﬁcant. All statistical analyses
were done using SAS, version 9.3.Results
Between 2004 and 2012, a total of 7,865 Colorado
suicides were identiﬁed through CoVDRS. After
Jamison, Bol / Am J Prev MedS228exclusion criteria were applied, 845 suicides were
excluded and the sample consisted of 7,020 suicide
deaths. The largest part of the sample was male suicides
with no history of suicide attempt.
Table 1 presents the counts, percentages, and crude
RRs with 95% CIs and p-values for poisoning compared
with ﬁrearm and poisoning compared with hanging
as the method used in a suicide death, by suicide
attempt history, gender, age, and county type. Suicide
attempt history, gender, age, and county type were all
signiﬁcantly associated with the analysis between poison-
ing and ﬁrearm injury. Comparing poisoning to hanging,
all were signiﬁcant except county type. The unadjusted
RR suggests those with a history of suicide attempt were
1.94 (95% CI¼1.79, 2.10) times as likely to die via
poisoning injury rather than via ﬁrearm injury, when
compared with those with no history of suicide attempt.
In addition, female suicides were 2.94 (95% CI¼2.73,
3.16) times as likely to use poisoning as a method of
injury rather than ﬁrearm, when compared with male
suicides.
Table 2 presents measures for suicide attempt history
by gender, age, and county type, which were all signiﬁ-
cantly associated with a history of suicide attempt. Using
purposeful model building strategies for multivariable
regression, age group; county type (urban/rural); and
gender were found to be signiﬁcant contributors to their
respective models and were retained as part of the
multivariable analysis.
Table 3 presents the adjusted RRs for poisoning
suicide versus ﬁrearm suicide, and poisoning suicide
versus hanging suicide. The RRs are adjusted for attempt
history, gender, age, and county type. After adjusting,
those with a history of suicide attempt were 1.35 (95%
CI¼1.25, 1.45) times as likely to die via poisoning rather
than ﬁrearm when compared with those without a
history of suicide attempt. Gender had the strongest
adjusted association, revealing female suicides were more
than twice as likely to die via self-poisoning rather than
ﬁrearm injury (RR¼2.51, 95% CI¼2.31, 2.72).
Based on the a priori understanding of gender on the
association, it was assessed as an effect modiﬁer. Table 4
shows the RRs for a death by poisoning among those
with previous suicide attempt stratiﬁed by gender. The
RRs are adjusted for county type and age. The results
revealed that male suicides with a history of suicide
attempt were 1.91 times as likely to die via poisoning
rather than ﬁrearm when compared with male suicides
with no history of suicide attempt (RR¼1.91, 95%
CI¼1.69, 2.16). Female suicides with a history of suicide
attempt were 1.16 (95% CI¼1.07, 1.27) times as likely to
die by poisoning rather than ﬁrearm when compared
with female suicides with no history of suicide attempt.Discussion
The unadjusted results suggest that in suicide victims, a
history of suicide attempt nearly doubles an individual’s
risk of an eventual self-poisoning suicide rather than a
ﬁrearm suicide. After controlling for gender, county type,
and age, this association persists. Additionally, both
genders with a history of suicide attempt were at a higher
risk of dying by poisoning versus ﬁrearm, although there
were observed differences.
The results of the stratiﬁed effect modiﬁcation analysis
reveal male suicides with a history of suicide attempt are
nearly twice as likely to die by poisoning as those without
a previous attempt. This may be explained by the
increased underlying incidence of male suicides by ﬁre-
arms with no history of attempt. Men in this sample with
previous attempts were almost twice as likely to experi-
ence a fatal attempt via poisoning. Based on the
assumption that most attempts are via poisoning, this
could mean that these men are not as inclined to switch
to a more lethal method. This could also imply that they
may have switched dosage or substance type, or were not
expecting this attempt to be fatal. These results suggest
that men with previous suicide attempts are a speciﬁc
subgroup with a high risk of a suicide death by poisoning.
Female suicides with a history of suicide attempt were
16% more likely to die by poisoning. Women with a
history of suicide attempt also show the same effect as
men, but to a lesser magnitude. Underlying rates of
suicide by poisoning among female suicides are greater
than among men regardless of suicide attempt history;
therefore, the observed effect of a history of suicide
attempt on poisoning in female suicide victims is lower.
The effect is attenuated by the women who die by suicide
via poisoning on their ﬁrst attempt. The observations
that women have higher rates of non-fatal suicide
attempt7 and have a higher likelihood of dying by
poisoning are likely directly related.
The analysis between poisoning and hanging revealed
similar associations, albeit of lesser magnitude, or non-
signiﬁcant results. The adjusted RR showed that a history
of suicide attempt increased the chance of poisoning
death by 8% versus hanging death, indicating that those
with a history of suicide attempt are not as discriminating
between poisoning and hanging. This relationship per-
sisted when including gender as an effect modiﬁer, but
there were small observed differences. These ﬁndings
reveal that in suicide victims with a history of suicide
attempt, there is more obvious differential usage between
poisoning and ﬁrearm than seen between poisoning and
hanging.
These ﬁndings lend themselves to prevention efforts,
particularly through identifying risks of methods used
2016;51(5S3):S226–S233www.ajpmonline.org
Table 1. Suicides by Method: Counts, Percentages, and Unadjusted Relative Risks of Poisoning Suicides Compared to Other Methods (2004–2012)
Variable
Method used in suicide death
Poisoning, n (%) Firearm, n (%) RR (95% CI) p-value Hanging, n (%) RR (95% CI) p-value
Total cohort N¼7,020 1,620 (23.08) 3,636 (51.79) 1,764 (25.13)
Suicide attempt history
History of attempt 600 (34.25) 621 (35.45) 1.94 (1.80, 2.10) o0.001 531 (30.31) 1.17 (1.09, 1.26) o0.001
No history of attempt 1,020 (19.36) 3,015 (57.23) 1.00a 1,233 (23.41) 1.00a
Gender
Female 757 (47.64) 452 (28.45) 2.94 (2.73, 3.16) o0.001 380 (23.91) 1.74 (1.62, 185) o0.001
Male 863 (15.89) 3,184 (58.63) 1.00a 1,384 (25.48) 1.00a
Age (years)
10–20 53 (9.43) 220 (39.15) 0.92 (0.70, 1.20) 0.523 289 (51.42) 0.24 (0.19, 0.31) o0.001
21–40 469 (20.02) 1,128 (48.14) 1.39 (1.21, 1.59) o0.001 746 (31.84) 0.6 (0.54, 0.67) o0.001
41–60 876 (29.72) 1,465 (49.69) 1.77 (1.55, 2.01) o0.001 607 (20.59) 0.92 (0.84, 1.00) 0.06
Z61 222 (19.02) 823 (70.52) 1.00a 122 (10.45) 1.00a
County type
Urban 1,409 (24.07) 2,905 (49.62) 1.46 (1.3, 1.6) o0.001 1,540 (26.31) 1.02 (0.92, 1.26) 0.78
Rural 211 (18.10) 731 (62.69) 1.00a 224 (19.21) 1.00a
Note: Boldface indicates statistical signiﬁcance (po0.05).
aReferent group used for RR calculation.
RR, relative risk.
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Table 2. Suicides (Poisoning/Firearm/Hanging) by Suicide Attempt History: Counts, Percentages, and Unadjusted Relative
Risks (2004–2012)
Variable
Suicide attempt history
RR (95% CI) p-valueHistory of attempt, n (%) No history of attempt, n (%)
Total cohort N¼7,020 1,752 (24.96) 5,268 (75.04)
Age (years)
10–20 150 (26.69) 412 (73.31) 2.04 (1.66, 2.49) o0.001
21–40 695 (29.66) 1,648 (70.34) 2.26 (1.93, 2.66) o0.001
41–60 754 (25.58) 2,194 (74.42) 1.95 (1.66, 2.29) o0.001
61–80 153 (13.11) 1,014 (86.89) 1.00a
Gender
Female 626 (39.40) 963 (60.60) 1.9 (1.75, 2.06) o0.001
Male 1,126 (20.73) 4,305 (79.27) 1.00a
County type
Urban 1,599 (27.31) 4,255 (72.69) 1.2 (1.16, 1.23) o0.001
Rural 153 (13.12) 1,013 (86.88) 1.00a
Note: Boldface indicates statistical signiﬁcance (po0.05).
aReferent group used for RR calculation.
RR, relative risk.
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suicide. Research shows that strategies focusing on
reducing access to lethal means can have a signiﬁcant
impact on suicide rates.20,21 Better informing access to
lethal means can be achieved in several ways. Targeting
and reducing access or controlling the available amount
of potential sources of poisons (prescription drugs,
chemicals, inhalants) should be promoted to the family
and medical staff caring for a person with a suicide
attempt history. Restricting access to poisons in partic-
ular should always accompany increasing safety for an
individual after a suicide attempt.
Access to poisoning for lethal means is multifaceted.
Thoughtful prescribing practices for individuals with a
history of suicide attempt can decrease access to lethal
amounts of prescription drugs; examples include smaller
prescriptions, augmenting with other prescriptions,
avoiding dangerous co-prescriptions, or accounting for
differences in toxicity between prescriptions.22–26
Another element is ensuring that family and friends of
a high-risk suicidal person are storing their own pre-
scriptions securely, to reduce access for the suicidal
individual. Non-prescription poisons (e.g., carbon mon-
oxide, over-the-counter medications, household chem-
icals) can be more difﬁcult in terms of access reduction.
Perhaps the best tool is to promote a well-informed
network to support these at-risk individuals and being
aware of warning signs and potentially harmfulsubstances. This should include education about pre-
scription and non-prescription poisons and tools to keep
a suicidal person safe.
Reducing one’s access to lethal means is one tool to
reduce suicide, but the topic often brings up questions
about method substitution. Research has shown that the
restriction of one method does not necessarily lead to an
increase in the use of another method.27–29 Additionally,
individuals often have a preference for one means or another
and do not always substitute when a highly lethal method is
unavailable.27–29 The fact that the majority of people who
attempt suicide do not go on to die by suicide is also
important to this conversation.30 Effective means restriction
can allow for the avoidance of an attempt (fatal or not) when
a person is suicidal. Suicide attempts often are described as a
crisis situation or an act of impulsivity, and research has
shown us that the interval between suicidal thoughts and an
attempt can literally be minutes.31,32 Therefore, understand-
ing ways to disrupt this cycle can be lifesaving. Limiting
access to lethal means creates a window of opportunity for
prevention (crisis counseling and appropriate mental health
care). Mental health treatment aimed to treat suicidal
behavior is imperative with all high-risk individuals.Limitations
The ﬁrst limitation of this analysis is that the question is
based on a dichotomous variable for suicide attemptwww.ajpmonline.org
Table 3. Suicides by Method of Suicide: Adjusted Relative Risks of Poisoning Death Compared to Other Methods (2004–
2012)
Poisoning suicide compared to ﬁrearm suicide
Variable Variable level Adjusted RR (95% CI) p-value
Suicide attempt history History of attempt 1.35 (1.25, 1.45) o0.001
No history of attempt 1.00a
Gender Female 2.51 (2.31, 2.72) o0.001
Male 1.00a
Age group 10–20 0.85 (0.66, 1.09) 0.204
21–40 1.11 (0.99, 1.28) 0.069
41–60 1.31 (1.16, 1.49) o0.001
Z61 1.00a
County type Urban 1.27 (1.12, 1.42) o0.001
Rural 1.00a
Poisoning suicide compared to hanging suicide
Variable Variable level Adjusted RR (95% CI) p-value
Suicide attempt history History of attempt 1.08 (1.02, 1.14) 0.013
No history of attempt 1.00a
Gender Female 1.63 (1.52, 1.73) o0.001
Male 1.00a
Age 10–20 0.26 (0.20, 0.34) o0.001
21–40 0.68 (0.62, 0.75) o0.001
41–60 0.99 (0.91, 1.06) 0.692
Z61 1.00a
County type Urban 0.26 (0.20, 0.34) 0.123
Rural 1.00a
Note: Boldface indicates statistical signiﬁcance (po0.05).
aReferent group used for RR calculation.
RR, relative risk.
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the method used in attempts. This makes it difﬁcult to
evaluate whether people are switching methods, or using
the same method in repeat attempts. The analysis
operates under the assumption that the majority of
non-fatal attempts are via self-poisoning. This assump-
tion is based on a wealth of previous research document-
ing this phenomenon.6–9 Although this does present
limitations, the variable can still be of value, as evident in
other research.33,34
The other limitation is that CoVDRS has varying data
quality between Colorado’s 62 coroners, one medical
examiner, and more than 250 police agencies, resulting in
varying degrees of investigation and documentation ofNovember 2016past suicide attempts. The authors attempted to control
for this by excluding cases with no known circumstances.
Despite this, the magnitude of previous suicide attempts
is likely underestimated. This exposure misclassiﬁcation
could have implications for the interpretation of the
results. Likely, this would bias toward the null hypothesis
and reduce the magnitude of the observed associations.
One element that relates to misclassiﬁcation and data
quality is the lack of a gold standard for attempt history
in suicide research. Studies have shown signiﬁcant levels
of inconsistent self-reporting on history of suicide
attempt.35,36 Additionally, recent research has shown
that family proxy reporting of suicidal factors can have
a high level of accuracy.37–39 This research lends credence
Table 4. Stratum Speciﬁc Relative Risks of Method for Gender as an Effect Modiﬁer (2004–2012)
Poisoning suicide compared to ﬁrearm suicide
Gender
History of suicide attempt No history of suicide attempt
N poisoning/ﬁrearm RR (95% CI) N poisoning/ﬁrearm RR (95% CI)
Female 333/146 1.16 (1.07, 1.27); po0.001 424/306 1.00a
Male 267/475 1.91 (1.69, 2.16); pr0.001 596/2,709 1.00a
Poisoning suicide compared to hanging suicide
History of suicide attempt No history of suicide attempt
Gender N poisoning/hanging RR (95% CI) N poisoning/hanging RR (95% CI)
Female 333/147 1.06 (0.99, 1.13); p¼0.12 424/233 1.00a
Male 267/384 1.13 (1.01, 1.26); p¼0.028 596/1,000 1.00a
Note: RRs are adjusted for county type (urban vs. rural) and age group.
aReferent group used for RR calculation.
RR, relative risk.
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tions, which regularly involve interviewing the victim’s
family. Data quality research on NVDRS shows there can
be varying agreement between data sources, but this may
imply that the integration of sources actually increase
overall circumstance data.40
There are several strengths to this study as well. The
greatest strength is that it is a retrospective cohort
encompassing nearly all of the suicides in one state for
9 years. The study also incorporated NVDRS data, which
are of higher detail than reliance on just death certiﬁcates,
serve as part of a national initiative, and thus may
provide a model for larger-scale analyses. Finally, this
study is novel at the state level and for this speciﬁc study
question and design.Conclusions
This analysis reveals that a history of suicide attempt can
affect the method used in an eventual suicide death. It
also ﬁnds that gender modiﬁes this effect, whereby male
suicides with a history of attempt are nearly twice as
likely to die via poisoning compared with ﬁrearm injury
and female suicides with a history of attempt are 16%
more likely to die via poisoning compared to ﬁrearm
injury. Additionally, those with a history of suicide
attempt are almost as likely to use hanging versus
poisoning. This analysis further informs discussions
about how suicide attempts relate to suicide deaths. By
better understanding warning signs and the progression
of suicidal behavior, one can better assess and treat
individuals who are at risk for suicide. Reducing theburden of suicide is of ever-growing importance to
contemporary public health.
Publication of this article was supported by the Centers for
Disease Control and Prevention. The ﬁndings and conclusions
in this article are those of the author(s) and do not necessarily
represent the ofﬁcial position of the Centers for Disease
Control and Prevention.
This publication was supported by Cooperative Agreement,
1U17CE002593-01, Colorado Collecting Violent Death Infor-
mation Using the National Violent Death Reporting System,
funded by the Centers for Disease Control and Prevention.
No ﬁnancial disclosures were reported by the authors of
this paper.References
1. Colorado Department of Public Health and Environment, Colorado
Health Information Dataset (CoHID). www.cdphe.state.co.us/cohid.
Accessed March 7, 2016.
2. Centers for Disease Control and Prevention, National Center for Injury
Prevention and Control. Web-based Injury Statistics Query and
Reporting System (WISQARS). www.cdc.gov/injury/wisqars/index.
html. Published 2005. Accessed March 7, 2016.
3. Hindman J. Ofﬁce of Suicide Prevention Annual Report: Suicide
Prevention in Colorado, 2014-2015. Colorado Department of Public
Health & Environment. www.colorado.gov/paciﬁc/sites/default/ﬁles/
PW_ISVP_OSP-2014-2015-Legislative-Report.pdf. Published Novem-
ber 1, 2015.
4. Harris EC, Barraclough B. Suicide as an outcome for mental disorders:
a meta-analysis. Br J Psychiatry. 1997;170:205–228. http://dx.doi.org/
10.1192/bjp.170.3.205.
5. Bui AG, Bol K, Jamison E, Herndon K. Suicide in Colorado, 2009-2013:
a summary from the Colorado Violent Death Reporting System.
Colorado Department of Public Health & Environment Health Watch.
2015;96. www.chd.dphe.state.co.us/Resources/pubs/Suicide.pdf.www.ajpmonline.org
Jamison, Bol / Am J Prev Med 2016;51(5S3):S226–S233 S2336. Spittal M, Pirkis J, Miller M, Studdert DM. Declines in the lethality of
suicide attempts explain the decline in suicide deaths in Australia. PLoS
One. 2012;7(9). http://dx.doi.org/10.1371/journal.pone.0044565.
7. Moscicki EK. Epidemiology of completed and attempted suicide:
toward a framework for prevention. Clin Neurosci Res. 2001;1
(5):310–323. http://dx.doi.org/10.1016/S1566-2772(01)00032-9.
8. Vyrostek SB, Annest JL, Ryan GW. Surveillance for fatal and nonfatal
injuries—United States, 2001.MMWRMorbMortalWkly Rep. 2004;53
(SS07):157. www.cdc.gov/mmwr/preview/mmwrhtml/ss5307a1.htm.
9. Runeson B, Tidemalm D, Dahlin M, et al. Method of attempted suicide
as predictor of subsequent successful suicide: national long term cohort
study. BMJ. 2010;341:c3222. http://dx.doi.org/10.1136/bmj.c3222.
10. Ajdacic-Gross V, Weiss MG, Ring M, et al. Métodos de suicidio:
comparación internacional a partir de la base de datos de mortalidad
de la OMS. Bull World Health Organ. 2008;86:657–736. www.who.int/
bulletin/volumes/86/9/07-043489-ab/es/ Accessed June 17, 2016.
11. Centers for Disease Control and Prevention, National Violent Death
Reporting System Coding Manual (Version 4); Atlanta, GA, 2010.
12. Conwell Y, Duberstein PR, Cox C, et al. Age differences in behaviors
leading to completed suicide. Am J Geriatr Psychiatry. 1998;6(2):122–
126. http://dx.doi.org/10.1097/00019442-199805000-00005.
13. Canetto SS, Sakinofsky I. The gender paradox in suicide. Suicide Life
Threat Behav. 1998;28:1–23.
14. Didier L, Schrijvers J, Bernard GC. The gender paradox in suicidal
behavior and its impact on the suicidal process. J Affect Disord.
2012;138(1-2):19–26. http://dx.doi.org/10.1016/j.jad.2011.03.050.
15. Payne S, Swami V, Stanistreet DL. The social construction of gender
and its inﬂuence on suicide: a review of the literature. J Mens Health.
2008;5(1):23–35. http://dx.doi.org/10.1016/j.jomh.2007.11.002.
16. Hirsch JK, Cukrowicz KC. Suicide in rural areas: an updated review of
the literature. Rural Ment Health. 2014;38(2):65–78. http://dx.doi.org/
10.1037/rmh0000018.
17. Fontanella CA, Hiance-Steelesmith DL, Phillips GS, et al. Widening
rural-urban disparities in youth suicides, United States, 1996-2010.
JAMA Pediatr. 2015;169(5):466–473. http://dx.doi.org/10.1001/
jamapediatrics.2014.3561.
18. Colorado Rural Health Center. Snapshot of rural health in Colorado:
2014 edition. http://coruralhealth.org/wp-content/uploads/2014/09/
2014.RuralHealth.Snapshot.pdf.
19. Human Resources and Services Administration. Deﬁning the rural
population. HRSA.gov. www.hrsa.gov/ruralhealth/policy/deﬁnition_o
f_rural.html. Accessed April 25, 2013.
20. Marzuk PM, Leon AC, Tardiff K, Morgan EB, Stajic M, Mann JJ. The
effect of access to lethal methods of injury on suicide rates. Arch Gen
Psychiatry. 1992;49(6):451–458. http://dx.doi.org/10.1001/archpsyc.
1992.01820060031005.
21. Mann J, Apter A, Bertolote J, et al. Suicide prevention strategies: a
systematic review. JAMA. 2005;294(16):2064–2074. http://dx.doi.org/
10.1001/jama.294.16.2064.
22. Murph GE. The physician’s responsibility for suicide, I: an error of
commission. Ann Intern Med. 1975;82(3):301–304. http://dx.doi.org/
10.7326/0003-4819-82-3-301.
23. Carlsten A, Allebeck P, Brandt L. Are suicide rates in Sweden
associated with changes in prescribing in medicines? Acta Psychiatrica
Scandinavica. 1996;94(2):94–100. http://dx.doi.org/10.1111/j.1600-
0447.1996.tb09831.x.
24. Hall WD, Mante A, Mitchell PB, et al. Association between anti-
depressant prescribing and suicide in Australia, 1991-2000: trendNovember 2016analysis. BMJ. 2003;326:1008. http://dx.doi.org/10.1136/bmj.326.
7397.1008.
25. Hawton K, Bergen H, Simkin S, et al. Toxicity of antidepressants: rates of
suicide relative to prescribing and non-fatal overdose. Br J Psychiatry.
2010;196(5):354–358. http://dx.doi.org/10.1192/bjp.bp.109.070219.
26. Im JJ, Shachter RD, Oliva EM, et al. Association of care practices with
suicide attempts in U.S. veterans prescribed opioid medications for
chronic pain management. J Gen Intern Med. 2015;30(7):979–991.
http://dx.doi.org/10.1007/s11606-015-3220-y.
27. Daigle MS. Suicide prevention through means restriction: assessing the
risk of substitution a critical review and synthesis. Accid Anal Prev.
2005;37:625–632. http://dx.doi.org/10.1016/j.aap.2005.03.004.
28. Yip PSF, Caine E, Yousef S, et al. Means restriction for suicide
prevention. Lancet. 2012;379(9834):23–29. http://dx.doi.org/10.1016/
S0140-6736(12)60521-2.
29. Florentine JB, Crane C. Suicide prevention by limiting access to
methods: a review of theory and practice. Soc Sci Med. 2010;70
(10):1626–1632. http://dx.doi.org/10.1016/j.socscimed.2010.01.029.
30. Owens D, Horrocks J, House A. Fatal and non-fatal repetition of self-
harm. Br J Psychiatry. 2002;181(3):193–199. http://dx.doi.org/10.1192/
bjp.181.3.193.
31. Simon TR, Swann AC, Powell KE, et al. Characteristics of impulsive
suicide attempts and attempters. Suicide Life Threat Behav. 2001;32
(suppl):49–59. http://dx.doi.org/10.1521/suli.32.1.5.49.24212.
32. Hawton K. Restricting access to methods of suicide. Crisis. 2007;28
(suppl1):4–9. http://dx.doi.org/10.1027/0227-5910.28.S1.4.
33. Kaplan MS, McFarland BH, Huguet N. Characteristics of adult male
and female ﬁrearm suicide decedents: ﬁndings from the National
Violent Death Reporting System. Inj Prev. 2009;15:322–327. http://dx.
doi.org/10.1136/ip.2008.021162.
34. Anestis MD. Prior suicide attempts are less common in suicide
decedents who died by ﬁrearm relative to those who died by other
means. J Affect Disord. 2016;189:106–109. http://dx.doi.org/10.1016/j.
jad.2015.09.007.
35. Hart SR, Musci RJ, Ialongo N, Ballard ED, Wilcox HC. Demographic
and clinical characteristics of consistent and inconsistent longitudinal
reporters of lifetime suicide attempts in adolescence through young
adulthood. Depress Anxiety. 2013;30(10):997–1004. http://dx.doi.org/
10.1002/da.22135.
36. Eikelenboom M, Smit JH, Beekman AT, Kerkhof AJ, Penninx BW.
Reporting suicide attempts: consistency and its determinants in a large
mental health study. Int J Methods Psychiatr Res. 2014;23(2):257–266.
http://dx.doi.org/10.1002/mpr.1423.
37. Heisel MJ, Conwell Y, Pisani AR, Duberstein PR. Concordance of self-
and proxy-reported suicide ideation in depressed adults 50 years of age
or older. Can J Psychiatry. 2011;56(4):219–226.
38. Gamble SA, Talbot NL, Conner KR, et al. Concordance about child-
hood sexual abuse among depressed patients 50 and over and their
family and friends. Arch Suicide Res. 2007;11(4):321–326. http://dx.doi.
org/10.1080/13811110701541988.
39. An J, Phillips MR, Conner KR. Validity of proxy-based reports of
impulsivity and aggression in Chinese research on suicidal behavior.
Crisis. 2010;31(3):137–142. http://dx.doi.org/10.1027/0227-5910/
a000019.
40. Ward BW, Shields TR, Cramer BR. Integrating medical examiner and
police report data: can this improve our knowledge of the social
circumstances surrounding suicides? Crisis. 2011;32:160–168. http:
//dx.doi.org/10.1027/0227-5910/a000075.
